Measurement of skin temperature can be used as an indicator of sympathetic blockade induced by neuraxial anaesthesia. The aim of the study was to test the skin temperature response to epidural administration of bupivacaine and different concentrations of ropivacaine.
epidural anaesthesia causes peripheral vasodilation in the area of the body affected by sympathetic block 1, 2 . epidural anaesthesia to an upper level of T8 yields a complete sympathetic block in the lower limbs 3 . Skin temperature in the anaesthetized area increases because the block inhibits the tonic vasoconstriction that normally maintains a large coreto-peripheral temperature gradient 4 . Measurement of skin temperature has thus been proposed as an indicator of sympathetic block entity and duration [5] [6] [7] .
local anaesthetics reversibly block nerve conduction and nerve susceptibility depends on both the nerve fibre characteristics, namely diameter and myelinization, and the physico-chemical properties of the drug. Ropivacaine is an amide local anaesthetic, similar to bupivacaine in chemical structure, but with a different activity and tolerability profile 8 . Ropivacaine is less lipid soluble than bupivacaine, thus inducing a slower, less intense and shorter block of myelinated nerve fibres 9 . It has been reported that, for epidural anaesthesia, ropivacaine is as potent as bupivacaine in terms of sensory block, while inducing a shorter motor block 10 .
our hypothesis was that the effects of sympathetic block on skin temperature, induced by bupivacaine or ropivacaine, would be different. The aim of the study was to evaluate the change of the sympathetic block profile, as measured by skin temperature, resulting from administration of epidural bupivacaine 0.5%, ropivacaine 0.5% and ropivacaine 0.75%.
MeThoDS
After obtaining the hospital ethics Committee approval and written informed consent, 53 consecutive patients of class ASA I-II undergoing hernior-raphy (7 crural and 46 inguinal hernia) were enrolled into the study. exclusion criteria were thyroid disorders, ASA classification >II, diabetes or fever on the day before surgery. oral diazepam (0.07 mg.kg -1 ) was administered 20 minutes before epidural block in all patients. largebore venous access was provided and intravenous room temperature Ringer solution (15 ml.kg -1 ) was administered. patients were monitored according to ASA recommendations. A skin temperature probe (Mallinckrodt general purpose temperature probe, Segrate, Italy) was applied on the lateral side of the thigh near the surgical field, at l1 dermatome level, after depilation of the area and under one surgical drape. A baseline value was obtained before epidural block.
epidural anaesthesia was then established in a blinded manner by the same experienced operator. Identical infusion vials were prepared by a different operator who was not involved in the study procedures and evaluations. The epidural technique was performed aseptically and the skin and subcutaneous tissue over the l 2 -l 3 interspace infiltrated with 2 ml 1% lignocaine. The epidural space was identified using an 18 gauge Tuohy needle using a loss of resistance to saline technique. epidural study solution was injected after repeated aspiration tests to exclude dural puncture or intravascular administration.
patients were randomly assigned, on the basis of a random number list, to one of three treatment groups, all receiving 18 ml in a single bolus: Group A (n=16): bupivacaine 0.5%; Group B (n=16): ropivacaine 0.5%, and Group C (n=16): ropivacaine 0.75%. patients lay supine, were continuously monitored and received room temperature Ringer's solution at a rate of 5 to 10 ml.kg -1 .h -1 . Skin temperature was measured every ten minutes for the first hour after epidural administration, then every hour for the following four hours, using a temperature monitor (Mon-a-therm 4070 Mallinckrodt, Segrate, Italy). The monitor was placed distant from heat generating monitors and devices and monitored room temperature simultaneously with skin temperature. The same temperature monitor was used for all measurements and the surgeon was not permitted to contact the probe.
During the postoperative period the patients were kept in the recovery room, covered by a blanket, throughout the observation time. The recovery room temperature was maintained at 21°C during all observation periods. Motor blockade was assessed using the Bromage scale at 20 minutes after the epidural injection, then every hour for the following six hours.
The time of four-segment regression of sensory block was tested by pinprick. Frequency data were analysed with the chi-square test and the time to four-segment regression, the skin temperature fluctuations and the Bromage score at each time was compared using ANoVA. To account for multiple comparisons P<0.01 was considered statistically significant.
ReSUlTS
The three study groups did not differ significantly in terms of age, gender, weight, height, body mass index, body surface, and ASA score ( Table 1) . Five patients were excluded, three because the sensory block was below T8 or above T6 and two because they required vasoactive agents to treat hypotension. This left 48 data sets for analysis. A slight decrease in pulse rate, and a 10% (range 5-20%) transient decrease in blood pressure were seen in all patients, without significant differences among the three groups.
All patients had sensory block between T6 and T8 at 20 minutes after epidural solution injection. No significant difference among the three groups was observed in the temporal profile of sensory block regression: time to four-segment dermatome regression was 5.3±0.8h, 5.5±1h and 5.6±2h among groups A, B and C respectively.
Skin temperature increased rapidly after epidural injection reaching a peak of 1 to 1.8 0 C 30 minutes after the block. It remained increased, up to two hours, in all patients.
In group A skin temperature remained higher (1 0 C) than baseline at five hours. This differed significantly from group B, where skin temperature returned to baseline values after four hours and from group C after five hours (Figure 1 ). Time to recovery of skin temperature was significantly longer (P<0.01) for group A compared with group B and group C.
No significant difference was observed in motor blockade: level IV (complete motor blockade) was found at 40 minutes in all patients. The recovery profile from motor blockade was not significantly different in the three groups. All patients in group A showed a complete motor block up to six hours after epidural block. In group B, 1 of 16 (6.25%) patients had a Bromage score III after two hours and full recovery was observed in all patients by four hours. In group C, 2 of 16 (12.5%) patients had a Bromage score III two hours after anaesthesia and complete recovery had occurred in all patients by four hours. The temperature of the operating room (22±1.5 0 C) did not change significantly during or after the intervention.
DISCUSSIoN
Some papers have demonstrated that change in cutaneous temperature can be used as an indicator of sympatholysis in the dermatomes affected by anaesthetic block [11] [12] . however, few studies have investigated the effect of ropivacaine on the sympathetic system.
Cederholm et al 13 studied the effect of different concentrations of ropivacaine on motor, sensorial and sympathetic nerve function. They demonstrated the efficacy of ropivacaine, without the addition of adrenaline, for sensory block and evaluated the effect of different concentrations of ropivacaine on sympathetic block. Their methodology included an evaluation of skin resistance level, skin resistance response, skin temperature and skin blood flow (laser Doppler flow). however, no comparison with other local anaesthetic was performed.
More recently Groben et al 14 studied 20 patients with severe chronic obstructive pulmonary disease or asthma who were undergoing breast surgery, to test the hypotheses that high-thoracic segmental epidural anesthesia with 6.6±0.5 ml of either ropivacaine 0.75% or bupivacaine 0.75% does not change lung function and that no difference occurs between ropivacaine and bupivacaine. No difference was found between ropivacaine and bupivacaine with respect to segmental spread, decrease of forced expiratory volume in one second (FeV 1 ) or the increase of FeV 1 over vital capacity. It was observed that skin temperatures in the blocked area increased significantly, with no difference between ropivacaine and bupivacaine, but the observation period was brief and did not continue through the early postoperative period.
In our study a significantly longer duration of the sympathetic block (measured by skin temperature variation) was noted after epidural anaesthesia with a. Di Filippo, V. naTale eT al 0.5% bupivacaine compared with ropivacaine 0.5% and ropivacaine 0.75%. The time to recovery was shorter after ropivacaine 0.5% than with ropivacaine 0.75%, although the difference was not statistically significant, supporting but not confirming a dosedependent effect of ropivacaine on the duration of the sympathetic block.
The different pattern of recovery from the sympathetic block following bupivacaine and ropivacaine anaesthesia we observed might be explained by two different, though related, mechanisms. The first related to the anatomical pathways: sympathetic impulses are carried from the sympathetic spinal centres to the sympathetic ganglia by preganglionic B-fibres, which are partially myelinated and thus the greater lipid solubility of ropivacaine may account for the shorter duration of action of the former.
The second mechanism depends upon the unique behaviour of sympathetic tone 15 . A low frequency of discharge in preganglionic sympathetic nerves (1 impulse per second) is sufficient to maintain the basal vasoconstrictor tone of the skin circulation. Thus, even minimal recovery from the anaesthetic block is sufficient to restore the low-frequency nerve-discharge and the skin sympathetic tone.
Ropivacaine shows similar efficacy to bupivacaine at high concentration 16 and similar analgesic efficacy at lower concentrations but causes less motor blockade 10 .
In our patient population, no significant difference n our patient population, no significant difference was observed among the three groups in terms of onset and duration of both sensory and motor block, probably because of the high drug concentrations used. .
In conclusion, epidural anaesthesia with ropivacaine was associated with a shorter duration of sympathetic block compared with bupivacaine. This characteristic may be advantageous in the postoperative period by reducing heat loss. Cutaneous temperature measurement could been added to routinely monitored parameters when determining suitability of patient discharge from a high dependency area, but further study is required.
